I. Introduction:
Aerogel, are sol-gel material dried in a carefully controlled procedure to preclude pore collapse, leaving an unharmed solid nanostructure in a material that contains (90-99) % of air by volume [1] . Silica aerogel has mostly an open configuration with a very low density (typically 0.01 g/cm 3 ), high specific surface area (650-1100) m 2 /g, exceedingly highporosity (90-98) % and low thermal conductivity (0.01 W/mK) [2] [3] [4] . It is common practice to prefix the word gel with whatever makes up the fluid component. Hence, alcogel is filled with alcohol, hydrogel is filled with water, wet gel is filled with a general liquid or mixture of liquids and…, aerogel is filled with air [5] .
The unique combination of structural and thermal properties makes it an attractive material for a multiplicity of applications ranging from platforms for thermal insulation to chemical sensors [6] [7] [8] . Energy storage and heat, catalyst supports, battery electrodes, humidity sensors and gas, adsorbents, and drug delivery systems, etc. [5, [9] [10] [11] [12] . The first report of aerogel by Kistler, published in Nature (1931), was enabled by the invention of supercritical drying (SCD) and appeared in a letter. SCD is a technique of converting liquid to gas without the two phases being present at the same time, consequently allowing the structure of the gel to be conserved but the pores to be filled with gas [13] . The continuous nature of wet-gels was well concept at this time, but substituting the liquid phase with gas was until now impossible because capillary forces during evaporation collapse the fragile structures [14] . An aerogel is made "by (SiO2) during this process, organic compounds containing silica undergo a chemical reaction making silicon oxide [15] . Metal doped silica composite aerogel has been applied successfully in many reactions of catalytic oxidation, hydrogenation and dehydrogenation as high efficiency catalysts [16] . Strong influence on the physical properties such as apparent density, volume shrinkage, contact angle, thermal conductivity and optical transparency, etc. [17] . In general metal particles are found to be trapped in the host of silica matrix in very small amount without any bonding with silica network, confirmed by the AAS studies [18] . In the present paper, Chromium chloride doped hydrophobic aerogels have been prepared through two step acid base recipe and via ambient pressure drying method. The influence of doping concentration on physical and morphological properties have been investigated.
II. Experimental

Chemical materials
The chemical materials used in this work were; Tetraethylorthosilicate (TEOS) 98 %, Trimethylchlorosilan (TMCS) > 98.0 %, n-Hexane > 98.0%, all supplied from Sigma Aldrich, Chromium chloride hexahydrate97 % Fluka, , hydrochloric acid (HCl)> 99.0 % Qualigens Fine Chemicals, Ammonia solution (NH 3 , Merck, India), Ammonium Fluoride (NH 4 F, LobaChemie).
Sample preparation
Silica aerogels were prepared through a two-step acid-base catalyzed sol-gel process followed by ambient pressure drying. The sol was prepared using TEOS, ethanol and HCl (0.01 M), recipe molar ratio of TEOS, EthOH, HCl, was (1:8.6:0.23)respectively. After 48 h of hydrolysis three molar concentration of CrCl 3 6H 2 O were add to the solution (0.019, 0.032 and 0.051 [M] ). Drop by drop amount of (50% NH 4 OH, 50% NH 4 F) solution were added to the recipe to adjusts the sol pH at 8.3. Greenalcogel was formed within few minutes. Ethanol and hexane mixing solution at mixing ratio of 75%-25%, 50%-50%, 25%-75% and 0%-100%were prepared and used for alcogel socking at rate of four days. The silica aerogels with hydrophobic property were obtained by socking the final gel in (TMCS-Hexane) solution at 6 wt. % (TMCS) three times within three days, and finally, in pure hexane three times every day. The gel is formed by the hydrolysis and polymerization of TEOS with HCl as a catalyst and metal ion as given below [19] Modification reaction is given in the following equation;
Methods of characterization
Since the prepared aerogel samples were of irregular shape, their densities were obtained by filling them in a cylindrical column of known volume the density was calculated from its mass to volume ratio. The surface modification was confirmed using Fourier transform infrared (FTIR) spectroscopy (Shimadzu-8400S) in the range of (400-4000) cm -1 using KBr pellets. X-ray diffractometer (XRD:Philips, model: X'Pert MPD) was used to determine the phases of doping nanosilicate. The degree of hydrophobicity was quantified by measuring the contact angle (θ) of a water droplet placed on the surface of the aerogel using a contact angle meter (RameHart instrument, USA). The microstructure of nanoporous was analyzed using Field Emission Scanning Electron Microscopy (FESEM) (Model Philips XL-30).
III. Results and Discussion
Optical analysis for Chromium aerogel
Optical characterizations were achieved through the transmittance spectra, all samples normalize with thickness. Figure (1) show the transmittance spectra of aerogel doping with Chromium chloride. just 15% of incident light have been passed. In this work, heating is very importantto make modification, leadingheating of chromium chloride triple and subsequent cooling to a sharing in the union as illustrated in equation (3), the gradual cooling leads to its transformation into a violet color [20] .
Figure (1) Transmittance spectra of aerogel doping with Chromium chloride
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[ ( 2 ) Figure ( 3) illustrated FTIR test for aerogel doped with Chromium chloride with different molar concentration. FTIR spectra for all concentration indicate successful surface chemical modification on aerogel doping with Chromium chloride, Furthermore, the broad bands at O-H and at 1600 and 3400 cm -1 were being weaker, and the band of C-H at (2750) cm -1 at low concentration become stronger as concentration was increased. This may mean that the chromium ions can enhanced the replace of -OH groups by C-H group.At high concentration a new peak has been appear at 679 cm -1 . The initiated of this peak may be attributed to the formation of Cr-O-Cr [21] . And these bonds may help in reducing -OH groups. From XRD patterns it is clear that amorphous feature was dominate for chromium doped aerogel spectra even at high doping concentration. This may be due to high temperature needed for converting chromium doped aerogel to crystalline phase. Some researchers have pointed out that the temperature of crystallization of chromium in the at least 500 °C [22, 23] . In the current work, the drying temperature don't rise 250 ᴼ C in order to not lose the hydrophobic property, thus several diffraction crystalline peaks have not been seen in the XRD spectra.
FTIR spectroscopy study for Chromium aerogel
Scanning Electron Microscopy observation for Chromium aerogel
The effect of the doping concentration on the microstructure of the silica aerogel doped with chromium chloride was observed via FESEM. Figure (5) shows the FESEM micrographs of lower and higher concentration of chromium doped silica aerogel. Particles are aggregated with original particle size is (25-45) nm and the shapes of particles are irregular. It can be seen that particle size slightly decreased when the doping concentration increased. At higher doping concentration, the particle size appearing of smaller size and smaller pore sizes in their structure. 
IV. Conclusions
Doping silica aerogel with CuCl 2 using two step acid-base catalysis via ambient pressure and can enhanced its hydrophobic property. Polycrystalline rather than amorphous feature will be initiated as the doping concentration increased resulting in large particle size, denser and more hydrophobic aerogel monolith.
